Doppler ultrasound scan is a non-invasive, cheap and convenient tool and it complements angiography, Computed tomography angiography (CTA), magnetic resonance angiography (MRA) and catheter digital subtraction angiography (DSA) in screening, diagnosis, treatment and follow-up of peripheral vascular diseases. Symptoms of peripheral vascular diseases are becoming more common due to rise in incidence of diseases and risk factors (diabetes mellitus, dyslipidemias, smoking, sedentary lifestyle). Due to limited availability of highly specific tools such as CT angiography, magnetic resonance angiography (MRA) and DSA (digital subtraction angiography) in many developing countries, doppler ultrasound is gaining more importance. Early determination of peripheral arterial diseases is beneficial in prevention of complications as severity increases may cause intermittent claudication, pain, tissue loss, including ulceration and gangrene (as the diseases progresses) and early management of arteriosclerosis will be beneficial to prevent these complications.
Introduction
Doppler ultrasound scan is a highly useful non-invasive and reasonable tool for determination of CIMT, peripheral arterial diseases, renal artery stenosis due to atherosclerosis caused by diabetes mellitus, hyperlipidemia and smoking [1] [2] [3] [4] . Computed tomography angiography (CTA) and magnetic resonance an-International Journal of Clinical Medicine giography (MRA) are highly accurate cross-sectional vascular imaging modalities that have almost completely replaced diagnostic catheter angiography for the evaluation of the mesenteric vasculature. Intra-arterial digital subtraction angiography (DSA), contrast enhanced magnetic resonance angiography (MRA) and computerized tomographic angiography (CTA) have been as imaging modalities in lower extremity ischemia. DSA is an invasive technique most often performed from a femoral arterial puncture and requires injection of arterial contrast, which can cause allergic reaction, in patients with renal insufficiency can worsen renal failure. DSA gives the highest degree of spatial resolution and image quality. It is also the only modality where diagnosis and treatment of arterial diseases can be performed together. MRA is noninvasive and when done with gadolinium, contrast injection provides arterial images similar to DSA. There is increased risk of nephrogenic systemic fibrosis, gadolinium-enhanced MRA cannot be used in patients with renal insufficiency. CTA is also noninvasive and rapid, with better spatial resolution than MRA. It requires large volume of contrast infusion and exposes patients to high-dose radiations, in patients with heavily calcified arteries (diabetic patients) can cause errors in interpretation, which limits its use in these patients. For patients with planned surgical bypass DSA and MRA provide high quality resolution of arteries of lower extremities.
In renal dysfunction DSA and CTA can be performed. Such patients need intravenous normal saline or bicarbonate infusion before the procedure to reduce the risk of contrast-induced nephropathy.
CTA is the technique of choice when evaluating patients with suspected mesenteric ischemia; it permits to differentiate between occlusive and non-occlusive etiologies [5] [6] . Advances in both CTA (computed tomography angiography) and MRA (magnetic resonance angiography) provide clinicians the high resolution, 3-dimensional (3-D) road map of the peripheral arterial tree in patients particularly when planning revascularization strategies. Invasive, digital subtraction angiography (DSA) has been useful for evaluation of lower extremity atherosclerosis. Although DSA is one of the techniques for diagnosing significant arterial stenosis or obstruction, it provides a 2D view of the vessels, which may underestimate the degree of stenosis in tortuous vessels [4] . Furthermore, there are associated serious risks with arterial access by ionizing radiation and the use of iodinated contrast media [7] [8] [9] .
Prospective study done for comparison between contrast-enhanced MR angiography and duplex US provides evidence that contrast-enhanced MR angiography is more sensitive and specific for diagnosis and pre-interventional Table 1 showing comparison of CTA, MRA and duplex ultrasonography.
The aim/Objective of this study was to find the accuracy and compatibility of ultrasonography in diagnosis of lower extremity arterial diseases.
Material & Methods
All 36 patients were included from Medicare Cardiac & General Hospital from 2017-2018. All examinations were performed by using Doppler ultrasonography 
Results
During the one year study twelve males and twenty two females , patients between ag range 40 to 88 years with lower limbswelling, intermittent claudication, gangrene with diabetes mellitus were most indication for arterial Doppler ultrasonography clinically diagnosed peripheral arterial disease with diabetes, hypertension and hyperlipidemia (Table 2 ). Patients having findings like low/high PSV, biopsy pantheon, abscess, reduced flow in dorsalispedis artery, venous congestion, arterial congestion, stenosis or lymphadenopathy were excluded.
Grade I, II, III and IV stenosis were defined as PAD in this study, Table 3 shows number of patients with normal or grade 1 -4 stenosis by Doppler. 
Discussion
This study suggestive that color Doppler an excellent tool for evaluation of lower extremity arterial diseases. Color Doppler arterial mapping is sufficient for decision making in the treatment these patients and can reduce rate and risks involved in performing of diagnostic angiography, CT angiography, magnetic resonance angiography (MRA) and DSA (digital subtraction angiography) in many developing countries. Doppler Ultrasound is a non-invasive and safe technique. It is widely available and can be performed with virtually no risk of morbidity when compared with conventional angiography. Though angiography has benefit of being used as diagnostic and therapeutic purpose, there are well document risks with the use [16] [17] . Studies [18] have shown the sensitivity and [20] . Duplex ultrasound provides both vascular imaging and flow velocity information and has been shown to be an accurate method to diagnose the location and severity of lower extremity PAD with both sensitivity and specificity greater than 90% [18] .
Other diagnostic modalities CT, MRI and angiography have shown rise in contrast induced nephropathy, additional contrast load, systemic sclerosis, and patients limitation (e.g. pacemakers) [21] . In addition they are more expensive than compare to Doppler ultrasonography [22] .
Our study has demonstrated that DUS (duplex ultrasound) is accurate in determining the degree of stenosis present in lower extremity (PVD) peripheral vascular diseases.
Conclusion
Color doppler has proved excellent in the evaluation of lower extremities arterial diseases. Color doppler mapping is sufficient for decision making in the management of peripheral vascular diseases and reduces the risk and cost of diagnosis compared to CT angiography, magnetic resonance angiography (MRA) and DSA (digital subtraction angiography) specially in developing countries.
